The essential oils from leaves and stem barks of Drimys brasiliensis Miers (Winteraceae), collected in July and December 2008, were analyzed by GC/FID and GC/MS. The stem bark oils were composed mainly of monoterpenes (July, 45±3%; December, 92±4%), while the oils from leaves showed the predominance of sesquiterpenes (July, 47±1%; December, 55±1%). The variation in the relative amount of constituents could be associated, at least in part, to several microclimatic parameters such as precipitation, temperature and/or phenological state, which were different for each collection of D. brasiliensis.
Drimys (Winteraceae family) is a genus comprised of six species of trees from tropical and temperate regions of Central and South America [1] . Several species of Drimys have been shown to contain drimane sesquiterpenes, which possess a variety of biological properties including antibacterial [2] , anti-inflammatory [3] , anti-allergic [2] , antifungal [4] [5] [6] , antinociceptive [7] [8] [9] , analgesic [10] , and antibacterial activities [11] . The occurrence of D. brasiliensis Miers is restricted to South America and is known in Brazil by the vernacular name of "casca-d'anta". This species has been used in folk medicine as an analgesic and anti-inflammatory [1] . The pharmacological potential of the plant could be attributed to the presence of drimane sesquiterpenes, such as confertifolin, drimanial, valdiviolide, polygodial, 1-β-(p-methoxycinnamoyl) polygodial and 1-β-(p-cumaroyloxy)polygodial [6, 13] . Although the composition of the essential oils from leaves and stems barks of D. brasiliensis from southeastern Brazil have recently been described [12, 14] , no information about the dynamics of the oil components have been previously reported. Therefore, in the course of our studies with volatiles from Brazilian highland regions, we report here the chemical composition and the intraspecific variation of the essential oils from leaves and stem bark of D. brasiliensis collected in July and December 2008. The yields, chemical composition, and relative percentages of the constituents identified are shown in Table 1 . The essential oil yields, calculated on the basis of fresh leaf (July, 0.70±0.01%; December, 0.61±0.02%) and stem bark weights (July, 0.32±0.02%; December, 0.19±0.01%), were similar to those of the oils previously analyzed [12, 14] .
The identification of volatile derivatives was carried out by interpretation of the mass spectra of the oil constituents and also by determination of their respective Kovats indexes [15, 16] . A total of 46 derivatives, including monoterpenes, sesquiterpenes, diterpene, and phenylpropanoids, were characterized in the crude oils (ranges from 65±2 to 99±1%) ( Table 1 ).
Qualitative and quantitative variations were observed in the chemical constituents of the essential oils for the two periods of study (Table 1 ). Regarding the sesquiterpenes in the leaf oils, α-cedrene (7.3±0.2%), bicyclogermacrene (6.2±0.3%), and τ-muurolol (7.93±0.04%) were the main compounds found in the December collection, while in the July oils, γ-curcumene (7.7±0.4%), germacrene D (8.5±0.3%), bicyclogermacrene (5.3±0.1%), and αcadinene (6.1±0.2%) were the major C 15 derivatives. On the other hand, the sesquiterpenes were detected in lower NPC Natural Product Communications 2011 Vol. 6 No. 2 243 -245 Table 1 : Chemical composition of D. brasiliensis leaves and stem bark essential oils from July and December 2008 collections. percentages in the oils from the stem barks, but with marked qualitative variation, since only four compounds were found in the December collection (E-nerolidol, spathulenol, α-cadinol, and E-longipinocarveol), while fourteen sesquiterpenes were detected in the July collection, with γ-curcumene (5.4±0.3%) and germacrene D (9.8±0.5%) being the main derivatives. The obtained data showed a different composition of the stem bark oil of D. brasiliensis than that previously reported [12, 14] , which indicated the predominance of C 15 derivatives. Moreover, these works reported a large amount of cyclocolorenone, an aromadendrane like sesquiterpene, which was not detected in the oils analyzed in the present work. This suggests, therefore, that this compound cannot be used as a chemoauxiliary in the taxononomy of D. brasiliensis, as reported previously [12] .
A predominance of monoterpenes was detected in the oils from stem barks, with α-pinene (41±6%), β-pinene (8±2%), Δ 3 -carene (6.2±0.8%), limonene (4.8±0.5%), terpinolene (9.7±0.3%), and α-terpineol (13.7±0.2%) the main components in the December collection, while α-pinene (18±3%), β-pinene (4.9±0.9%), and terpinolene (8.9±0.3%) were the major compounds in the July stem bark oils. Despite the high content of C 10 derivatives in the stem barks oils, the leaf oils contained lower amounts of monoterpenes, β-pinene (5.3±0.8%) being the main compound found in the July oil. Although C 10 and C 15 derivatives were the major constituents of the essential oils from D. brasiliensis, the occurrence of phenylpropanoids was also observed in the oils from leaves (eugenol, 1.12±0.04%) and stem barks (elemicin, 0.71±0.06%), but only in the December collection. Additionally, only one diterpene (rimuene, 6.0±0.4%) was detected in the essential oil from leaves collected in December.
The relative amount of monoterpenes was higher in the oil obtained from stem bark oils of December (92±4%) than the oil from the same plant in July (45±3%). This variation is directly associated with an increment in the relative amount of sesquiterpenes (6.6±0.3% in December; 30.6±0.5% in July). This difference could be associated with several microclimatic factors, mainly temperature and precipitation, since previous studies of essential oil composition indicated their direct influence in the production and/or accumulation of volatile metabolites [17] [18] [19] . The temperature was higher in December (summer; min. 12 + 3 o C; max. 23 + 3 o C) in comparison with July (winter; min. 6 + 3 o C; max. 20 + 2 o C). Also, in the July period, precipitation was zero, whereas in December 33 ± 2 mm of rain was observed. Additionally, phenological factors could be used to explain, at least in part, the production of more volatile compounds in stem barks in the December collection. The analyzed specimen was sterile in this period, while in July it was flowering [17] [18] [19] .
The oils from leaves showed a different profile from those from stem barks since sesquiterpenes were the main derivatives in both collections with similar relative amounts (July, 47±1% and December, 55±1%). However, the amount of monoterpenes was approximately 18% in July decreasing to 4.1±0.2% in the December collection. Similar to stem bark oils, the microclimatic and/or phenological factors could affect the production of the volatile derivatives of D. brasiliensis. Extraction of the essential oils: For each collection from D. brasiliensis, fresh leaves (approximately 250 g) and stem barks (approximately 200 g) were individually subjected to hydrodistillation in a Clevenger type apparatus for 4 h. After extraction, the essential oils were dried over anhydrous Na 2 SO 4 , filtered and the solvent was evaporated under reduced pressure. Chemical analyses of the obtained crude oils were performed immediately.
Compounds identification:
The crude oils obtained by steam distillation were analyzed by GC and GC/MS. The identification of the components was based on the comparison of their MS with those in the spectrometer data base (Wiley library) and confirmed by determination of their Kovats indexes, which were determined relatively to the retention times of a series of n-alkanes [15] .
Microclimatic factors:
The registered values of temperature were measured in situ with a digital Pocket Weather Meter Kestrel 3000 (Nielsen-Kellerman -USA). Precipitation values were recorded using a pluviometer made in our laboratory (values in mm) from the 12 th to 18 th day in each collection.
General procedures: GC analysis was performed in a Hewlett-Packard 5890 series II chromatograph (using helium as carrier gas) equipped with a FID detector and a capillary column HP-5, cross linked 5% phenyl in 95% silicone (30 m × 0.32 mm, I.D., 0.25 μm film thickness), automatic injector (HP 7673) and electronic integrator (HP3396A). Temperature programming was performed as follows: 60°C-240°C at 5°C.min -1 , then isothermal at 240°C for 5 min. The injector and detector (FID) temperatures were established as 220°C and 260°C, respectively. Component concentrations were calculated from GC peak areas in the order of HP-5 column elution (Table 1) . GC/MS analysis was carried out in a Shimadzu GC-17A chromatograph interfaced with a MS-QP-5050A mass spectrometer. Helium was used as the carried gas. The MS operating conditions were: ionization voltage 70 eV, ion source 230°C. The GC analysis was done with a DB-5 column (30m × 0.25 mm internal diameter, with 0.25 μm film thickness) and the operating conditions were identical with those of the GC analysis.
